JUL-07-05 THU 04:28 PM 



FAX NO. 



P. 03 



The claims are as follows: 



C3 ), M a ayriuge barrel (7) - +~ 0». C °" ,Pri5iD8; 

„ion with - plunger (H, ft,*** i— « « 4 ~" ° 2) 

^.^^.--^--' to "" 44 * ,,, * - * , !* i 
(1 4) and having a pair of side port holos (1 5A>,(1 in) 
offset to cad, other near the vicinity ofthe cannula tip (14); 
t.^upottp.ac^tome^.Wat.P— -d«— 

m e lct ed delivery oftho^of.hc^harraim.hro^d.ec^ouponholca 
(15A),(1 5B) at the targeted site] 

^^^^ 

, (C „cn,y Amended, A neural transplantation device for use (in combination] with a syringe 
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(3), including a syringe barrel (7) and plunger (12), said devicc comprising: 

sjlflBBBlhJCa *kD!ed, M «™ tn t ^ cnd of ih ° svrince barrel f7) ' S " id Can " Ula ™ 

, lT . i|r > g ^ passage with an oncn upprr rnn ™d , IfflKST ™d Mnjng a blunt closcdjir, 

jmuL'jUuiJiiiLi Pifr Qfjiiifi r~* K " 1flg n sm t1iat an - " ia ™ ct ' ica ^ °™™ sed and mm 

nlTsri l o each "<h^ near th e vicinity of the cannula tip (14); 

- a microinjector (1) adapted for connection to a proximal end of a syringe barrel (7) and in 
cooperation with the syringe plunger (1 2) for effecting incremental depression of the plunger 
(12), said microinjector (1) comprising a longitudinal hollow cylindrical sleeve (4) extending into 
a cylindrical barrel (5) oflarger diameter at the distal end thereof, said sleeve (4) capable of 
receiving a syringe plunger (12), a guide nut (8) rotatably adjustable within the cylindrical banel 
(5) and adapted to cooperate with the proximal end of the syringe barrel, (7) and a driver 
rotalably mounted near the proximal end of the cylindrical sleeve (4) and adapted to cooperate 
with the syringe plunger (12), whereby operation of the microinjector (1) in combination with 
the syringe (3) and the cannula (2) allows delivery of an injection such that rotation of the driver 
renders a downward axial force to the plunger (12) of the syringe (3) thereby aspirating contents 
of the syringe barrel (7) through the side portholes (15A),(15B) of the cannula (2); while rotation 
of the guide nut (8) in the opposite direction moves the syringe (3) in an upward axial direction 
to reposition the cannula (2); and rotation of the driver and the guide nut (8) in a repeated manner 
facilitates sequential delivery of multiple portions of the contents of the syringe barrel (7) along a 
single trajectory in a three-dimensional spiral array at a predetermined neural injection site; and 
[- a cannula (2) adapted for connection to a distal end of the syringe barrel (7), said cannula (2) 
having a single passageway with an open upper end and a lower end defining a blunt closed tip 
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(14) and having a pair of side port holes (15 AMI SB) arc diametrically opposed and slightly 
offset to each other near the vicinity of the cannula tip (1 4);1 

- whereby upon placement of the cannula (2) at a predetermined targeted neural site, the 
microinjector (1) is capable of effecting incremental depression of the plunger (12) to result in a 
metered delivery of the contents or the syringe barrel (7) through the cannula port holes 
(1 5A),(1 5D) at the targeted site. 



3 . (Original) The neural transplantation device according to Claim 2, characterized in that the 
guide nut (8) is a small hollow cylindrical spool with a collar (9) at its extreme distal end that 
aets as a lower boundary stop to limit its position inside the cylindrical barrel (5) when fully 
wound inside. 

4. (Previously Presented) lire neural transplantation device according to Claim 2, characterized 
in that an exterior wall of the guide nut (8) and an interior wall of the cylindrical barrel (5), which 
receives the guide nut (8), are threaded such that rotation of the guide nut (8) relative to the 
cylindrical barrel (5) causes a corresponding linear, axial movement of the guide nut (8) through 
the cylindrical barrel (5). 

5. (Previously Presented) The neural transplantation device according to Claim 2, characterized 
in that the driver comprises a plunger driver (1 1) and a drive nut (1 0). 
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6. (Origin* The neurf transplantation device according .0 Claim 5, characterized in that .he 
pUtngcr driver (, 0 is adapted to cooperate widr the proximal end of the syringe plunger (.2) and 
a distal end of the drive nut (1 0) is engaged with a proximal end of the plunger driver 
that rotation ofctthcr the drive nut (10, or plunger driver (1 1) ceuses a corresponding .inear, 
BUI movement of the drive nut (10), plunger driver (1 1), and syringe plunger (12). 

7. (Previously Presented) The nettra! transplantation device according to Claim 5, characterize* 
i„ that an exterior wall of ..to longitudinal cylindrical sleeve (4) and an interior wall of the 
plunge, driver (U) and the drive out (10) are threaded such that rotation of either the plunger 
driver (11) or drive nut (10) relative to ft. cylindrical sleeve (4) causes a eoncsponding linear, 
axial rn.vemcn.or the plunger driver (11), drive nu, (10), and the syringe plunger (12). 

8 (Previously Presented) lie neural transplantation device according to Claim I. characterized 
U,cpnirof S ideportho.e S (. 5 A),(. 5 o)isconcu„endypo S «iooab 1 cataprcde,crm i ned t ar 8 c.cd 
site within the host brain. 

0. (PrcviouslyPrescntcd) The neural transplantation device according to Cairn ,, characterised 
in that the cannula (2) haa an outside diameter of about 0.8 mm. 

10. (Previously Presented) Tito neural transplantation device according to Claim 1, 
charactered in that the side porthole, (15A),(15B) are positioned such that Ac distance, 
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between a distal edge of a first (ISIS) and a second side port hole (15A) to the cannula tip (14) are 
about 1 .0 mm and 3.0 mm, respectively. 

1 1 . (Previously Presented) The neural transplantation device according to Claim 1 , 
characterized in that the diameters of the side port holes are the same. 

12. (Previously Presented) The neural transplantation device according to Claim 1, 
characterized in that the diameter of each side porthole (15A),(15B) is 0.3 mm. 

13. (Previously Presented) The neural transplantation device according to Claim 1. 
characterized in that the microinjector (1) is manufactured from acetal nylon and ionized 
aluminum. 

14. (Previously Presented) The neural transplantation device according to Claim 1, 
characterized in that the cannula (2) is manufactured from stainless steel. 

15. (Previously Presented) A method of using a neural transplantation device defined according 
to Claim 2 for administering an injection, comprising the steps of: 

- positioning the syringe plunger (12) in an initial upward position; 

- positioning the syringe barrel (7) with attached guide nut (8) in an essentially unwound 
position inside the cylindrical barrel (5) of the sleeve (4) of the microinjector (1); 

- rotating the driver to advance the syringe plunger (12) in a downward axial direction through 
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the .syringe band (7) thereby aspirating and depositing a portion of the contents of the syringe 
barrel (7) through the side port holes (15A),(15B) of the cannula (2); 

- rotating the guide nut (8) to effectively withdraw the syringe (3) and cannula (2) in an upward 
axial direction at a predetermined distance away from a previous neural target site; and 

- repealing steps involving rotating the driver to deliver a portion of the contents of the syringe 
barrel (7) and rotating tire guide nut (8) to reposition the cannula (2), thereby resulting in 
sequential delivery of multiple portions of the contents of the syringe barrel (7) in a three- 
dimensional spiral array per single trajectory at a predetermined neural target site. 

16. (Previously Presented) The method according to Claim 15, characterized in that the driver 
comprises ft plunger driver ( 1 1) and a drive nut (10). 

1 7. (Original) The method according to Claim 16, characterized in that the plunger driver (11) is 
adapted to cooperate with the proximal end of the syringe plunger (12) and the distal end of the 
drive nut (10) is engaged with the proximal end of the plunger driver (1 1), such that rotation of 
either the drive nut (10) or plunger driver (1 1) causes a corresponding linear, axial movement of 
1he drive nut (tO), plunger driver (11), and syringe plunger (12). 

1 8. (Previously Presented) The method according to Claim 16, characterized in that an exterior 
wall of the longitudinal cylindrical sleeve (4) and an interior wall of the plunger driver (11) and 
the drive nut (10) are threaded such that rotation of cither the drive nut (10) or plunger driver 
(1 1) relative to the cylindrical sleeve (4) causes a corresponding linear, axial movement orthc 
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drive nut (10), plunger drive, (11), and the syringe plunger (12). 

(Previously Present A «« " " " — ^ ' 

lo Claim 1, comprising: 

. . ,op member (17) comprising ahoUov- cylindrica. element having . ciosed end vri* en army 
rf «,^^b*(.W«.--— 

. . b „„om member (20) comprising aholiow cyUodrica, Cement of *e seme diamcte, us mo .op 
m e,„ to (17) buttavmga Wrger.ongUudina. axis; aaidbottom member (20, being c„»ed ar 
bM Kend S audceehend, ra v i „ 8 sner ra yo f e tl nid iS tan«yspecedHo l «(2 1 A).(2m)s i2 ed W 

accommodate the insertion of the cannula (2); 

. in Uta, the ,op member (17) and bottom member (20).am mourned in spaced 

i „nn,mafaHgnmen tl o 8 n i dedeploymemof l heea„nn,a(2) l hrong h ana 1 ignedse t of said holes 
(19A),C21A),(21B) to o predetermined cerebral target. 

2 0 ^viousiyPresen^Thehulie^ided^aeeordingtoCaim churned in ma,*. 
l0 p member (.7) and bottom member (20) am mannfaclured (mm aeeta! nylon. 

„ (Previon* Pt.aen.ed) The neural tmnsplamadon device aecording.o Cairn 3, 

■ a. lM n«Htfm are threaded such that rotation of the guide nut (8) 
barrel (5). which receives the guide nut (8), are inru 
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relative to the cylindrical barrel (5) causes a corresponding linear, axial movement of the guide 
nut (8) through the cylindrical barrel (5). 

22. (Previously Presented) The neural transplantation device according to Claim 21, 
characterized in that the driver comprises a plunger driver (1 1) and a drive nut (10). 

23. (Previously Presented) The neural transplantation device according to Claim 22, 
characterized in that an exterior wall of the longimdinal cylindrical sleeve (4) and an interior wall 
of the plunger driver (1 1) and the drive nut (10) are threaded such that rotation of cither the 
plunger driver (1 1) or drive nut (10) relative to the cylindrical sleeve (4) causes a corresponding 
linear, axial movement of the plunger driver (11), drive nut (10), and the syringe plunger (12). 

24. (Previously Presented) The neural transplantation device according to Claim 23 , 
clianclurizcd in that the cannula (2) has a length sufficient to linearly penetrate and enter a host 
brain such that the pair of side port holes (1 5 A),(l 5B) is concurrently positionable at a 
predetermined targeted s ite within the host brain. 

25. (Previously Presented) The neural transplantation device according to Claim 24, 
characterized in that the cannula (2) has an outside diameter of about 0.8 mm. 

26. (Previously Presented) The neural transplantation device according to Claim 25, 
characterized in that the side port holes (1 5A),(15B) are positioned such that the distances 
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between a distal edge of a ftrsl (15B) and a second side port hole (ISA) to the cannula tip (14) are 
about 1 .0 mm and 3.0 mm, respectively. 

27. (Previously Presented) The neural transplantation device according to Claim 26, 
characterized in that the diameters of the side port holes arc the same. 

28. (Previously Presented) The neural transplantation device according to Claim 27, 
characterized in thai the diameter of each side porthole (15A),(15B) is 0.3 mm. 

29. (Previously Presented) The neural transplantation device according to Claim 28, 
characterized in that the microinjector (1) is manufactured from acetal nylon and ionized 
aluminum. 

30. (Previously Presented) The neural transplantation device according to Claim 20, 
characterized in that the cannula (2) is manufactured from stainless steel. 

3 1 . (Previously Presented) A method of using a neural transplantation device defined according 
to Claim 30, for administering an injection, comprising the steps of: 

- positioning the syringe plunger (12) in an Initial upward position; 

- positioning the syringe barrel (7) with attached guide nut (8) in an essentially unwound 
position inside the cylindrical barrel (5) of the sleeve (4) of the nncroinjector (1); 

. rotating the driver to advance the syringe plunger (12) in a downward axial direction through 
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the syringe barrel (7) thereby aspirating and depositing a portion of the contents of the syringe 
barrel (7) through the side port holes (15A),(1S13) of the cannula (2); 

- rotating the guide nut (8) to effectively withdraw the syringe (3) and cannula (2) in an upward 
axial direction at a predetermined distance away from a previous neural target site; and 

- repeating steps involving rotating the driver to deliver a portion of the contents of the syringe 
barrel (7) and rotating the guide nut (8) to reposition the cannula (2), thereby resulting in 
sequential delivery of multiple portions of the contents of the syringe barrel (7) in a three- 
dimensional spiral array per single trajectory at a predetermined neural target site. 

32. (Previously Presented) The method according to Claim 31, characterized in that an exterior 
wall of the longitudinal cylindrical sleeve (4) and an interior wall of the plunger driver (1 1) and 
the drive nut (10) arc threaded such that rotation of either the drive nut (10) or plunger driver 
(11) relative to the cylindrical sleeve (4) causes a corresponding linear, axial movement of the 
drive nut (10), plunger driver (1 1), and the syringe plunger (12). 

33. (Previously Presented) A bullet guide (16) for use in combination with a stereotactic frame 
which functions as a mechanical guiding system for the neural transplantation cannula according 
to Claim 30, comprising: 

- a top member (1 7) comprising a hollow cylindrical clement having a closed cud with an array 
of equidistant* spaced holes (19A) sized to accommodate die insertion of the cannula (2); and 

- n bottom member (20) comprising a hollow cylindrical clement of the same diameter as the top 
member (1 7) but having a longer longitudinal axis; said bottom member (20) being closed at 
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both ends and each end having an array ofcquidistantly spaced holes (21A),(21B) sized to 
accommodate the insertion of the cannula (2); 

- characterized in that the top member (17) and bottom member (20) are mounted in spaced 
coaxial alignment in the stereotactic frame with the respective arrays of holes (19A),(21A),(21B) 
in mutual alignment to guide deployment of the cannula (2) through an aligned set of said holes 
(19A),(21 A),(2113) to a predetermined cerebral target. 

34. (Previously Presented) The neural transplantation device according to Claim 1. characterized 
in that the microinjector (1) comprises: 

- a longitudinal hollow cylindrical sleeve (4) extending into a cylindrical barrel (5) of larger 
diameter at the distal end thereof, said sleeve (4) capable of receiving a syringe plunger (12); 

- a guide nut (8) rotatably adjustable wilhinthe cylindrical barrel (5) andadapted to cooperate 
with the proximal end of the syringe barrel (7); and 

- a driving means rotatably mounted near the proximal end of the cylindrical sleeve (4) and 
adapted to cooperate with the syringe plunger (12); 

- whereby operation of the microinjector (1) in combination with the syringe (3) and the cannula 
(2) allows delivery of an injection such that rotation of the driving means renders a downward 
axial force to the plunger (12) of the syringe (3) thereby aspirating contents of the syringe barrel 
(7) through the side port holes (1 5A),(15B) of the cannula (2); while rotation of the guide nut (8) 
in the opposite direction moves the syringe (3) in an upward axial direction to reposition the 
cannula (2); and rotation of the driving means and the guide nut (8) in a repeated manner 
facilitates sequential delivery of multiple portions of the contents of the syringe barrel (7) along a 
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single trajectory in a three-dimensional spit,! array at a predetermined neural injection site. 



(Previously Presented) The neural transplantation device according to Claim 2, 
characterized in that the driving means comprises a plunger driver (1 1) and a drive nut (10). 



35 



36. (Previously Presented) A method of using a neural transplantation device defined according 
to Claim 2 for administering an injection, comprising the steps of: 

- positioning the syringe plunger (1 2) in an initial upward position; 

- positioning the syringe barrel (7) with attached guide nut (8) in an essentially unwound 
position inside the cylindrical barrel (5) of the sleeve (4) of the microinjector (1); 

- rowing the driving means to advance the syringe plunger (1 2) in a downward axial direction 
through the syringe barrel (7) thereby aspirating and depositing a portion of the contents of the 
syringe barrel (7) through the side port holes (15A),(1 5B> of the cannula (2); 

- rotating the guide nut (8) to effectively withdraw the syringe (3) and cannula (2) in an upward 
axial direction at a predetermined distance away from a previous neural target site; and 
.repeating steps involving rotating the driving means to deliver a ponion of me contents of the 
syringe barrel (7) and rotating the guidenut(8) to reposition the cannula (2), hereby resuldng in 
sequential delivery of multiple portions of the contents of the syringe barrel (7) in a three- 
dimensional spiral array per single trajectory at a predetermined neural target site. 

37. (Previously Presented) The method according to Claim 36, characterized in that the driving 
means comprises a plunger driver (11) and a drive nut (10). 
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